INTRODUCTION 4 5
Indole-3-acetic acid (IAA) is the most common plant auxin and it plays a central When IAA is directly detected by GC/MS, IAA is partially decomposed into 1 3 9
3-Methylindole ( Figure 2 ), probably due to its intolerance to high temperature 1 4 0 gasification. To achieve better detection of IAA, IAA was converted to more stable NaCl was added into each sample, and then the methyl indole-3-acetate was extracted column. The following temperature program was applied: 80 °C for 1 min, an 1 4 7 increase of 20 °C/min to 250 °C, and 250 °C for 8 min. The biosynthesis of IAA and 4HPA from tryptophan and tyrosine in E. coli.
Several aldehyde dehydrogenases (feaB, aldB and aldH) were reported to have 1 5 1 the ability of oxidation phenylacetaldehyde or benzaldehyde in vitro [35] [36] [37] . Creation of a synthetic pathway for PAA in E. coli from glucose. The L-phenylalanine can be de novo biosynthesized from glucose via bifunctional enzyme chorismate mutase/prephenate dehydratase (pheA fbr ) has proven 1 7 8
to be an effective strategy to overproduce L-phenylalanine from glucose [38] [39] [40] . In this 1 7 9 study, a PAA artificial biosynthesis pathway was constructed in E. coli strain RARE After successfully demonstrating the biosynthesis of 4HPA from L-tyrosine in E. overproduction of L-tyrosine, aro8, kdc and aldH for conversation of L-tyrosine to 1 9 7
4HPA. The resulting E. coli strain DG104 produced up to 991 ± 48.8 mg/L 4HPA 1 9 8 within 28 h ( Figure 2 ). 4HPA yield and productivity were calculated to be 49.5 mg/g 1 9 9
glucose and 35.4 mg/L/h, respectively ( production of L-tryptophan from glucose 45, 46 . Indole and L-serine are two precursor 2 0 7
substrates for the biosynthesis of L-tryptophan. Therefore, increasing the availability 2 0 8 of indole and L-serine is requisite for efficient biosynthesis of L-tryptophan. In order to overproduce precursor substrate L-tryptophan, several strategies have further co-expression of aro8, kdc and aldH for conversation of L-tryptophan to IAA. The resulting E. coli strain DG105 produced up to 1265 ± 87.8 mg/L IAA within 28 h 2 1 9
( Figure 3 ). IAA yield and productivity were calculated to be 63.3 mg/g glucose and 2 2 0 45.2 mg/L/h, respectively (Table 4 ).This proves that the designed IAA synthetic 2 2 1 pathway from glucose was functionally expressed in E. coli.
Recently, great efforts have been made in developing sustainable methods that 2 2 4 could replace traditional chemical synthesis to produce valuable compounds 47-50 .
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Based on synthetic biology technology, varieties of engineered microbes have been 2 2 6 made to produce fuels, bulk chemicals and pharmaceuticals [51] [52] [53] [54] [55] . The production of 2 2 7 aromatic molecules which derived from the common shikimate pathway is a key widely used in the paper and dye manufacture, pharmaceuticals, cosmetics, and food 2 3 5
industries.
3 6
The large-scale use of chemical fertilizers and pesticides has caused serious 2 3 7 environmental pollution. Great efforts have been made on the use of microorganisms and indirect mechanisms. Among these beneficial microbes, the auxin-producing been made on engineered microbe for the biosynthesis of auxin from L-tryptophan. Pseudomonas sp UW4 in the wild-type strain resulted in a significant increase of IAA substrate should be used to reduce the cost of production of auxin.
2 5 2
In this study, three de novo biosynthetic pathways for the production of IAA, PAA strain RARE that can accumulate aromatic aldehydes as end products by deleting 2 6 0 seven aldehyde reductase genes 60 . In this study, E. coli strain RARE was used as the 2 6 1 host to prompt more PAA, 4HPA and IAA biosynthesis. In summary, we report the discovery of S. cerevisiae aminotransferase aro8, producing three main kinds of auxins from glucose and showed the way for the 2 6 7 development of agricultural microorganism for biosynthesis of auxin and promoting 2 6 8 plant growth in the future. The authors declare that they have no competing interests. 
